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-f-^fl S.«a«>7li+. ^ ^^<^ ^Sij-«|.7lu|., PLDCPulsed Laser 

Deposition) ^^-i- «il-§-*H 7]^ ^ofl ^-^d^rVfe 

^ ^^om wj-igo)] B^.^ cV:^;^ :5i7] ^;:^]. ^ ^i^H^i -f 
£. 1 



28-3 




1020020080745 %^ 2003/6/17 

^^^^ ^}-%-^ ^ {METHOD FOR FABRICATING FILM USING 

FERROELECTRIC SINGLE CRYSTAL} 



S. 1^ T:"Ha.S. ^^«i|)o]Bl^ T^^^ "S*:^* £^1%!: 

J£ 2a ^fl^l :£ 2h^ ^ ^i^<^l tcl-el- <=>l-§--^ ^^^^^ ^ 

S'^'ltb 

3£.3a ifl^l £ 3h^ ^ ^^'^ ^^^^ ^ ^;^> 

3}-^^ ^<^H. 

:£ 4a Tfl^l 5. 4g^ ^ tr^Bf PLDCPulsed Laser Deposition) 

^ db;^> 4:^^ S-^m 
£. 5fe- T3>o]aLS. ^^oflolBll. ol^tb ^jHaa 5.^Bl ^ = ^ "^^^H 

6^ ^=^3.^ ^]B.^ ^SzS\ ^^3E.olt:]-. 

4: 7]^^ 6: 7: 

8: -a-^d 9: 
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1020020080745 ^^ ^y,y, 2003/6/17 

^ ^4^^ ''•V-S-^H ^^^^ ^^'^'^l^, "ya^ H^Bi ^s.-g- nHaLS. 

oflolB^, t^^^ ^^;^]., rl^^^^o]^ pMhS. ^^oflolB] Jf-Sl :^7l :^ 

<ii> :^]^7^^] ^:^>^-#-g- ^ ^B]-^ PZTl- (Screen 

Printing Method) o]-%-^<^ 3.^^ ^ i:^^ ^^^-^ «H ^> 

-§-§>7li4 ^^^^ ol^*><^ ZnO -i-^ ^^^«^ ^>-8- 

<12> 11514. ols]-^ ig-ig^ y^^:^ :^^7} 

al^^^^ ^-^-^^l-fe >ll2)-*>^ 13-1^ 2^^^>;^1 *«>^tl-. 
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4i;^>Sl ;^l2:«c}-i^<:>ll ^o^Ai 13:^^^^ ^^-ol. 1) 7]:^^ ^^^Aj ^Sj- 

^1<^1 IJ-'^^^ ZL^ ^>^#4 ^^^>7li4. 2) 7j-^^A^ ^^^A^ 7]:^ 

^-Sfl ^V^f-^ ^^Al^lTiq., 3) 7j-^:S>a ^^^^^ 

PLDCpulsed laser deposition) ^^<>(| ZL^ ^^f^ 'f^2h>»»l ^ ^S-^l ^a^::^^ 

13:^^ ^ >^2:«<J-^^. 7J-^€^<^1^ ^7]^-^^ 

o] 6.^^ c^e^j 7]-xl ^4^* <^l-§-«>ul. Sfe 
PLDCPulsed Laser Deposition) -f-*]) ^^^^^ ^4. 

^ A>-g.^ o;[^ zL&lt!: PMN-PT ^V^vfl^ 

M-<^l^T*ilolH-^ H^B)■^fl«ilH;^ #^), PZN-PT o}'^ i^-ol^ti)l<ilB-^ BjE^-MlolH;^ 
#^), LN (LiNbOs; i4ol^ttfl<>lS). ^ LT (LiTaOs; ^^^<:>1H) ^ <:^el 7} 
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<18> ^7] PMN-PT n ^ PZN-PT :^ 1-^ ^7] S^n^ IS] 7^ ^ 

€#<^1 <^11- t!:^ ^^^7fl ;*ll2001-96505^«^ 7l7fl^ «<}-^^S. ^] 

<19> is^t^^ 1] 

x[A]y[B]z[C]-p[P]n[N] 

<2o> -a-7i ^<^]^^. 

Nb2/3)03]«=*1^, 

<22> [B]^ >^ B}-olEl-t|lolH[PbTi03]<^H. 

<23> [C]^ el-g- ^l-^olH[LiTa03] Sfe e1# 4'>1iJLWllol3[LiNb()3]olaI, 

<24> [p]^ B^^, ^Bl-T^l^ ^ Srl-g-^S. ol^ol;^) ^ ^ofl^i ^^jg ^uj-^ ^^o] 

■ ^. 

<25> [N]^ q^. S^H, ^^M-g-. ^ T'l-^.^^^ OI^^H 

^ * ^<^A-1 ^^o] Af^^olJl, 

<26> 0.65 3.JL 0.98 ii4 ^olT3^ , 
<27> 0.01 &t\- 0.34 3}-^ ^o] ji, 

<28> zfe- 0.01 3.JL 0.1 :e.tii- ^©li^^, 

<29> p ^ 2^-2^- 0.01 a-ul 5 ^^^It:?-. 

<30> ^71 LN4 LT^ 1-^^ 2:#Bl-^7l ^^(Czochralski's method)<fl ^^11 

^ ^^n^ Li2C03^ Nb205, LT^ ^-f LigCOa^ TagOg* 
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2003/6/17 



>*'>-§-^4(^^[Yuhuan Xu, Ferroelectric materials and thier applications, pp 
221-224. North-holland 1991] ^S). 

-^^l. '3-71 1^ :^^s.^ 7]^3] PZT t).^:^ ^l-s^-oil 

^7l7l;^:t^ ;41^7> -S^^l ^ <i>q£|. 7Mji. ;^-So1 ^^e) 

^■^^<=>] -fn^tb ^^S., ^^^ol 7V^1-fe- ^<^^ ^^]:<^^i 7>^ ^x]- ^ 1- 

^>#^ «fl*iS ^*>«H 7l-^ol 7V^^l-tl-^ Si^o] oj^cf. 

[K.H. Hellwege et al., Landolt-Bornstein, Numerical Data and Functional 
Relationships in Science and Technology; pp 125, Spring-Verlag Berlin NY 1981] % 

<33> IS. 11 





KT-5A 


MT-5H 


3203 HD 




^^^^ 


1700 


3400 


3800 


5500 




0.02 


0.02 


0.02 


0.006 


d33 (pC/N) 


374 


593 


650 


2500 


k33 


0.705 


0.75 


0.75 


0.93 



<34> 



:^S.^ o]^^S, -a-^-a-^ ij^o] 1000 ^]^^ ^^^^^ r}. 

'^>-8-7>^«1-c|.. 
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<35> ^ ^i^6fl 4^ ^^^^^ e]-ol T«>ol^s.^^<^olB]6jl 

<36> S. 1^ PHaS 6B^6)lo]Bl^ 7fl^iS.Ai, :^:^]^ €^(9)4 

^ ^^(9)3if ^^(7), ^^^(8)^1 ^2:^ 7l^^o.S. Zl §>^^ :^ 

^^(6)3)- 7m ^^(4)^ ^^^o] ^^oil trj-e^. ^E^-^lTll ^c]-. :5l^:^(6)3f 7^ 

'^^(4)51 ^Aj^ 7]^ ^Tfl ^ ^o.^ jL^^^^ ^^^^^ y^]^^^ 

^ tfl^l ;fln Qipm 7]:^^ 71^3: ^<>fl 

^^XMP; mechanical polishing). 7]:^]^ ^^^(CMP; chemical-mechanical 

polishing)^^ ^*>c«^ ^^^^ ^-o.^ ^p>«1-fe ^^-i: #-5<B If^^ 

71:^(8) ^z|-i^o]ul- <*l-g-*H €^(7)sl- ^ 

^^(6)3}- 7]^ <^^(4)* ^A^^^V^ «<J-^<=>iq-. ^^'^^ ^^t!- ^ ^ 

■^(7) 1-^^ ^^^(6) ^ ZL PLD(Pulsed Laser Deposition) "g-^^ 

s. ^(8)^ ^'^^m ^^<^m. 

-8-^^ Jl^ ^^e1(Sl= 1000 r) -i^^l: 0;i7ll ^><^ JfO^ 
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<39> 5. 2a i^^l 5. 2h^ -g- ^^^^ t!: ^'y='^ ^s)- 0]^^!: ^^^^ 

^;=g ^ 41^1- -f-a. ^ 2a^ <^1* 1-^ ^b1^ 7l:sa:(40) 

-ar^lJ-^^ <=>^sl 7>;^1 ^^^^^S. A>-g.s)^ 1-5 ^an^S^ Si02 ^ 

^(60)^ ^^^-Sl-fe ■f-'S-^ M-Bl-'i ^-2.3-, ^^^J-^^ ai^^ 

» ^^^m T^^7ll- ^O^^^^i ^^:&>^ 

>»>l-g-H- ^ Sl^ Si02 Jl3i1-^ ^^«>7l 300- 

500 nm^ Si02 -il:^ nJ-^^S. ^^*>^ 7]^ ^^'^ SiOz 

<40> iE 2b ^ 2c^ Si02 ^^-^(60) -s}^ ^^-^S. a>4^ ^ Sfe ^ 

^ ^-fr ^'ll^^l 3^<^1^B ^^;^1(70)1- ^-g-t!: ^ 'i^^Bl^H ^m^(80)^ "^^^ ^ 
M-B^^cf. ^^^(80)^ ^^^(60)^ Jl^^^S ^^^1-71 ^-^Al^ 

^^^(80)si ^^o-| ofl-f f'At!: -?1«fl^i^ ^^^lf^(70)^ 

<g-^ ^A^o] ^Att -S- ^^:^1(70)#^ ^-^j^l-^^l 3.^ 

(spin coating)^5q- ^^3.^ (screen printing)ig^ «l-^^«l-7il ol-g-^tij-. ^^■;^] 

(70) ^^Ife 1-5 m ^£(:?iS^^ 7l^)7> ^^(70)5^1- ^ 

^^(80)^1 I^Blfe 100 ~ 150 1C ^3£«^>H 1-2 A]^ ^^"^ 4^ ^ A^^^ , 

^^Jl ^SSt ^7\] ^^f-Hl 715.51 ^o] #011-01 o.^ 

^^^^ f ^ SX^- 150 ol^oflA-l ;g^*>^ T5l liii>^ Al^ ovofl 

7l3£Ct| ^A^ol 3^014. 
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5l«fl 1 ifly^l 100 /anSi ^^s. <^^}^t\., 
<42> -^71 5!]- ^W^uij.^ ^ ^^^^ :a^^(60)3i|- 

^^^(80) 'a=^«^ 42q- ^ii3i}El^ig(Sputtering.method)olv:|- :^7.}^^ ^^^^CElectron 
beam evaporation method)^S. ^ 7>«r>^A^ 400-500 "C^^^i ^ 

«fl ^ €-^#1- ^^^(60)311. ^:i^(80)o] ^ 

<43> H 2dfe ^^^a ia-:i^ 7l^(80)# 71;^^ ^P> o]^^cSi 1-100 fm 

^€ ^^^^(80) ^ofl ^^(90) ^3JlBl^^ (sputtering method)<^14 

U (electron beam evaporation method)-i- <^l-§-*M ^^^V^ ^^l-I- M-^^cf. 

7]^^ pzT-1- ol-g-^H ^ ^^*>fe PZT» ^l3.^ ^ 

^1^*>^ ^-ffe, ^1- ^ 5if^<HlAi di^ ^;gol :g^«>^l ^71 nfl 

-^^ofl^i Ji^* A3 ^ ^6.13^, tcj-ej-A^ ;5l7>^ 

<44> £ 2f^ ^ ^^(70 ^ 90)0] ^A^^ oj.^ (80)011 10-100 kV/cm 

^ ^:^» 100-300 10-100 ^ ^7>*H ^^^^(80a)^ ^-^j^ 
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^-^^1=1-. £ 2g^ ^51^ 7]m40)^ S.S.^:^]^l^ "S-^^- "S-^ 

(dicing) <^i-B-«H ^^a^v^ M-B^l^lt^-. 

<45> 5E. 3a ^fl^l 3h^ t:l-€- ^ '^f^'^ tc|-2?- o]^^ 

^ ^ ii;^> ^ll^l- JE.Alt!: ^olc].. -f^, T£ n]^ ^^e^^ 7fl^]7l 

M- ^a^l ^S.^ ^^1, 100 vfl^^l 400 jcmS <?iT:'>^ 71 

(180) ^^«^ ^^^^ <^l-§-^<^ 1-5 m "^Sl^ ^#(170) ^^^fe 

<46> H 3b^ ^^(170) ^^^^ '=>]-%-^}^ 1-5 iMn ^S.^ Si02 

^^^(160)^ ^^^^^ M-B}-id|cl-, ^ ^^<^Ai^ SiOg <^151<^ MgO. AI2O3, ZnO 

1:^^ ^^1 A>-g-^ ^ ^-^1^, ^^^^ ^-^<»11^ ^^1- wi|- 

#3E.S. ^3?-^ ^ ^;^>^ (Electron beam evaporation method)* H>%31 

<47> J£ 3cfe :5l-§-^(160)^oi] ^^^^ <^1^^<H 10-400 iM ^S.^ 7]% 

(140)* ^^^*V^ ^^^t^. ^^«c}-^^ 4^ 

Si. Si02. AI2O3, ZnO A>*^ ^ ^r].. 
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1020020080745 ^^ ^7]-: 2003/6/17 

<«> £ 3dfe 71^(180)^ 7U]^ ^-pV o^p> <^1^S><:>^ 

1-100 /an ^£.5. ^^^*H ^'^^^l-fe 
<49> :£ 3e^ ^^^^-(180) <^l-g-*H 1-5 m ^Sl^ ^ 

^:^>^ ^^^^ Ol-§-«M ^^T^m, ^, Bl-OlBl-^. 

<50> £ 3f ^fl^lfe H 3hfe ^^1^ ^^St, 7]% «^^(140)^ <^^(140a) ^ 

^21- ^^<^W ^<^1^ ^^.^ <^l-§-^ 3^^^ ^nS^ ^^S. ^7] 

^-f^ ^-a: 2f vfl:^1 2h ^2:)^ ;«^)-§-^ ^ ^t:!-. 

<5i> atb. S. 4a ifl:=^l 4gfe ^ S£x:i-€- ^ ^^Q^^] PLD(Pulsed Laser 

Deposition) «>l-g-^ ^ ^ iL;^> Sl^^^ ^^]^. 

<52> -9-^, 2. 4afe ^^«^>H^ ^>^7>^lS. 7l:&(240)^«^ ^^^(260)^ 

n^^^^ M-^'ix:!-. PLD ol^^Vo^ ^^^^^ ^^^71 ^SflAi^ 

^ l:^<^>Hfe ^iH^^ H^Bfv|lolB(STO; SrTiOs) ^^1 

*>7ll A>-g-^H, o]^ 71^ ^^^^ o1-§-*H ^^-t ^ ^1^. 

<53> j£ ^A^^ ^^^(260) 1-5 /an ^S.^ ^^(270)* ^^^*>^ ^^^1 

M-B|-^t|.. -S}:^^^ ^Al M}%7}:^]S. ^^^^^^ ^^i^}7] 41^><^ ^ 
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>ii^lolH(SRO; SrRuOs) ^ «>^^«1->fl >^V^^tf. ^q-^] y^^-Br 
i3>^7MS. 7]^ ^^^^ <^l-§-^^:f. 
<54> iE 4cfe €^(270) JL^^^]S^ ^1*^1 <^l-g-*>fe- PLD ^^^S 

^ ^1^^ ^^^^(280)^ 1 xfl^l 100 )Mn ^ES. ^^^9 ^ 

<55> atb. S. 4d ifl^l 3E 4gfe 13:^^ ^(280)^ <^ ^^(290)^ ^^^*>aL >a-7l ^ 

(280a)^ ^^^«>ul 3^fl€ ^-gfl 7m ^^^(240 . 240a)3|- ^:^}^ ^>^^«>fe 

<56> ^ ^T^«jfl T^-e^. ^^^^ ^^<Hl«lBl, ^^3.^ B.^^ ^E.^ 

v}o]3_s. ^^<^<ilel, ol^J^ tfl^^ ^^s). t:1^§^1o]^ ^^<^]<^]n 

^7] ^;<> ^-g-S>7fl ol^^ ^ ox^, 

<57> #<:>^, ^^^^ 0^3.^ =flBl ^JE.-§- n><:»l3^<sn^«:Hl<:>lel^ ^-f , oj^^ = 

oj^^ ^AH^]^ ttj-e^- 37]] <g2^ «j-^(Therraal type). ^^^^ 

<24 (Bubble jet type) ^ ^<^(Piezo transducer type)^S. ^+¥<H^ Sli=l-. ^1 ^ 

1^1-^ IJ-^I^ ^7l^ 7>^SM ^Hllfl ^ig^ofl ^SflA-l 

^-i: =^^><\f^ n :^^^^S. ^vi\^J({ 0J37]. ^.^^ ^A>E|:£^ :g].^ ^o]t).. o] 

^ ^Al-s|^ =1 ^^l-7> jcan(^ 40 m)^ 3.7]^: 7}^]^^^^ tfl 
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S-^m ^^s., ^ l:^<^A-i^ ^^^^^ >^>-§-:!^fe PZr "a-^B^- cfl-a ^ 

^<^Ai E.^^ n^.^ t^^^ ^^^i^ife ^SiS. o]^d\p^]x^, ^ 

'as* ii^Cla, nozzle)3z|- El;^Bl(2a. reservoir)^^- ^^::^^^(3a, 

restrictor)^^- ^Hl(4a, chamber) ^ -^S(5)7> ^>p^ , ^«1:^(4) oj- 

^ ^^^(8)4 :^^^(6. vibration plate)-i: ^^a]?]^ ^J-^ofl o^^fl oj^^y ^a>s)^ 

^ IJ-^ ^^^(8)^ ^ ^:^-g: «l-7ll S)P^, olelt!: SJ-^ ^^^(8)^ ^^a] 

^(6)<^1 ^^^^ ^l-Tfl ^Wl(4a)ifl ^l^<il ^*>7l] tbt^. tcj-Ej-A-l ;S^(7)(9)<:>11 

^^'^l ^#5)^>H ^^^^^(8)^ ^^^l--^-'^ ^^^(6)# ^ €^Al?l>fl s]^ 
^^wl(4a)afl n^c>] ^^sl^Ai ^Bl(4a)ifl«=fl ^11^;^ <Q3.7} -frS.(5)€- 

(8)ol ^Bflo^ *>^A-1 ^Hl(4a)tfl rfA] :t^A]?l7fl slfec^) o]Tifl ^ 

«1(4a)ifl«mAi^ ^1^ ^«a^<il ^^Ss)<H Bl^w1(2a)ii}- bI^^SS^e^ (3a)l- ^ 

(6)^ ^Hi(4)ifls. Aij^iTi^ s^aIt-i^ ^^^^ ^^<^ 

^ ^iH(4a)» ^A^tb ^«1^(4)3)- ^^:^(6)4 n -^^S^ ^^^(8)4 :^^(7)(9) 
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<59> ^ ^^7lr±:^KFBAR; Film bulk 

acoustic resonator)^ ^fl^-sflS -f|-g-«1-7fl o]-%-^ ^ ^t)-. o]:f. Jf.^ ^]^^ ^■ 

^7H ^SJ'H <^1^ «-<^>^ ^^tl- ^^o] 7l^S)al n. ^<^Ai£ 

800 MHz~3 GHz^ ^44^1- ^V-g-^}^ 71)^ ^^cfl ^f-^ ^1^^^, •^^7>^;^>^, 

■ir^^^i Al^i^ofl tfl^ ^A7> ^^^^^ W7}^JL $X^. ol&lfh Jf-^ ^;;;1.6{) 

4i^>S. Tl^l^Jl ^ol ^;5l7l 4x;^M^. 

^^91 ^^7] ^2:^ ^B]- <y:2^6fl ^^j-^b ^^^C^l A>^£)^ 

^^o] :f.7ll7> ^o> j^^o^ ^^o] Hr]-. ^-e^-A-l 7]^^ I£<aol ^^^} 

^ ^^3^^ ^^Ai7l^ ;^-^c,i ^o.s.s. ^^7] 

^^*VAl7lfe ^1:* tlri^. tE).5l-Al o-|&]^ 71^31 jL3j]-» :^]7]^-7] 7}P] 
^ -^^71 :^]^o] o]^6]:;^]ji oj-tfl o. ^ ^ ^2:^ ;£ l^fl^l 

^^oflo]E]^ P>ol3.S ^^<:>jl olBliif^ ?^H^^ ^^^^ 

^ ^^7> ^x^fe ^3)- tfl^o] tj-STij.^ ^c>li=f. ^^7] 4i^Hl ^> 

TflSS.^ ^3i|B]^ig^ o]^^ ZnO, AIN, PZT ^<^1 ^S. <^1^5]^fe 

^ ^ ^^<^^ ;^m*>^ '^^ ^A^^ O. 

^^^■i: 3711 ^ ^711 ^i:!-. 

<60> s-t!:, ^ ^i^ofl ic}.sl- ;^1^^ Mj-n]-^ al^sj-^ tfl^o^ 2:^3^ ^1 

-fr-g-^l-Tll ol-8-€ ^ 9X^. ^ ^Tg6jl itl-^ ig-ig^ ^ ^61|;^^ 
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<61> o] ^d^s. t:l>Ji#eflol^ Ti>ola^ ^^ollolE] ;(|l2)-olu)- 7j-^;^ ^till2.Bl a::;^!- 

7>^ ;<>E1-^ ^^uj- ^711 -y: ^ Si-i: ^oliij.. 

#Bfl5l PZT -f-^ "a-^^S ^>-§-m ^■f'^l w]^ oj.^ m^^o] 1-^^ A>^ 

•Sl-Tfl tl^el- ^^^^ ^^6^o]B\, Ti>olaS ^^<^l<^lBi, 

^ ;ii^>-. ^#^V, 5.^ €b|(SAW; Surface Acoustic Wave Filter) 

^ o^5] 7>;^1 ^ ^;^>o^ A^:-.^ ^.^Al^ ^ o;tJl SE^ ^fe^o] 

>^>-8-^ ^ SiTfl ^"^l tq-sl- :i;3|-7> ^ ^.^ 7ltfl^4. 
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11 

71^^ ;^£A^ ^^^Hl ^«fl ^^f-o.s-i^ ^^^^^ 

21 

^] 1 -^J-Hl ^<H^-1. 

^}^^, 1 ifl^l iOO /flD <^Ti>^ 7l-:^-i: -^^o.^ ifj-ig. 

^1 1 ^^<^] 

7^31- ■ar>:^f.^o^ ^^<^], JE^LIlr ^ 100 ^:^] 150 t: 

[^^*cl- 41 

51 

^1 3 Si^HA-l, 

>8-7] ^^;^7> S^^Cspin coating) di3.^ H^^^Cscreen printing)*^] ^ 
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• 
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^^^^ a^*>fe £fe ^1^ l3-^<=>fl ^'^^^i. ^^^^^ 

[^^■^ 81 

■^71 ^^^^^ 7l^o] 100 400 ican ^^fl* 7l-^^ ^^.^S. sr>^ IJ-^^ . 

91 

^1 7 ^j-^l ^<^^i. 

^71 f'^^o] ^i3t|Bj^i^ (sputtering) Sfe ^^V^?] (electron beam 

evaporat i on) «a -i: «r>fe . 

101 

^1 7 ^o^Ai, 



71 





• 
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[^^% 111 

^^^^ i^^fe ^7}- Sfe 4i;^V^ $Xo]^^, ^^^^J 

^^c], ^^^^ *>-T-^ PLDCPulsed Laser Deposition) ^^"^1 ^ 

^ ^ns. ^^Al^o.^^ ^^^^^ ^^^^ -5}^ 13-^. 

[:^^% 121 

^1 11 9Xo]^^, 

«>^#ol >iH€:l- ElEl-t|lolH(STO; SrTiOa) SE-b ^i^H^l" ^^vflolHCSRO; SrRuOs)^ 
131 

11 «J-<^ $1<H>H, 

^^<3l 1 ^^1 100 '^^^ 7>^^ ^^^s. *>fe 

[^^■sj- 141 

;^ 1, 7 SEfe 11 ^<H>H. 

-H-^^^ 1000 oi^o^ ^03^ ^^S-^s. ^^1^. 

[^^^ 151 

;^ 1, 7 11 ^ol^i, 

LiNbOa, LiTaOa Sfe «h7l 1^ 2:^^^ 7l-^ ^-^^ ^^^S 



^^■i] 1 
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.020020080745 ^^>: 2003/6/17 

x[A]y[B]z[C]-p[P]n[N] 

[A] ^ ^Vlivil# M-<5liJ-i3flolH[Pb(Mgi/3Nb2/3)03] ^ <=>>^ t+ol^iiflol e [pb(Zni/3 
Nb2/3)03]*='lja-. 

[B] fe ^ iEl-<^lBVvilolH[PbTi03]*='H. 

[C] ^ €^5|lolm[LiTa03] e|# vl-ol^nflolH[LiNb03]ol JL, 

[P]fe ^, ^sl-rl-g- ^ S.r1^o.s. ol^o^^ $ f^ofl/cl ^xJ)-^ -^-^ol 

^ ^ ^-^HlAi >«d^^ ^VM-^ ^^^q -arsl-^oiji, 

xfe- 0.65 :e.4 aui o.98 JS-tv ^c>ii^, 

y 0.01 S.^- 0.34 S-t^- 

zfe 0.01 :e.T4 3Lj1 0.1 ^r'^H. 

p ^ 0.01 jy.^- a.Ji 5 :aT=V ^j-^ ^<^m-. 
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